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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a means for 
effectively supplying a reducer to a catalyst for 
reducing NOx and the like contained in exhaust emission 
of an engine for purification. 

SOLUTION: In the downstream of a turbine 10 of a 
turbo-supercharger, flow of exhaust emission in an 
exhaust passage 9 becomes a whirl flow. In this case, 
when the exhaust pressure is high and exhaust emission 
temperature is high, the flow of exhaust emission 
relatively becomes much in an area indicated by H1 
(drift circulates), and when exhaust pressure is low and 
exhaust emission temperature is low. the flow of exhaust 
emission relatively becomes much in an area indicated by 
L1 (drift circulates). When the catalyst concentration 
of H1 is set lower, and the rate of generation of NOx is 
high and the exhaust emission temperature is high, the 
rate of purification of HC is a little lowered so that 
HC required for purifying NOx can be enough supplied to 
the downstream. 
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* notices * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A downstream catalyst to which the coat of the carrier of honeycomb shape is carried out with a catalyst material 
purified by being arranged in a flueway and making a predetermined purification object component in exhaust gas react to 
a reducing agent, In an exhaust emission control device of an engine with which a reducing agent increase-in-quantity 
means to increase the quantity of the above-mentioned reducing agent to a downstream catalyst is formed, An upstream 
catalyst to which it sees to a flow direction of exhaust gas, and it is the upstream and the coat of the carrier of honeycomb 
shape is carried out by reducing agent increase-in-quantity means from a downstream catalyst with a catalyst material 
which is arranged in a flueway in a position which is the downstream, and purifies the above-mentioned reducing agent, It 
is arranged by the upstream from an upstream catalyst in a flueway, and a channeling creating means which generates 
channeling of exhaust gas is established, See in a section where an upstream catalyst is vertical to an overall flow 
direction of exhaust gas, and the 1st predetermined portion rather than the 2nd portion. Are formed so that a contact 
degree of exhaust gas and a catalyst material may become small, and the 1st portion of the above under a situation where 
purification of the above-mentioned purification object component is needed, An exhaust emission control device of an 
engine currently forming so that channeling of exhaust gas generated by channeling creating means may circulate inside 
of a cell of this 1st portion. 

[Claim 2]An exhaust emission control device of the engine according to claim 1 which a downstream catalyst is a NOx 
reduction catalyst and is characterized by being formed so that channeling of exhaust gas may circulate the 1st portion of 
the above when discharge of NOx from an engine has many upstream catalysts. 

[Claim 3]the 1st portion of the above and the 2nd portion of the above of an upstream catalyst - honeycomb cell shape - 
abbreviated - an exhaust emission control device of the engine according to claim 1 or 2, wherein it is the same and 
quantity of a catalyst material of the 1st portion of the above has become less than quantity of a catalyst material of the 
2nd portion of the above. 

[Claim 4]A reducing agent increase-in-quantity means increases the quantity of the above-mentioned reducing agent 
under a situation where purification of the above-mentioned purification object component is needed. An exhaust emission 
control device of an engine of any one statement of claim 1-3, wherein the 1st portion of the above of an upstream catalyst 
is formed in a position corresponding to channeling of exhaust gas in the bottom of a situation where the quantity of the 
above-mentioned reducing agent is increased. 

[Claim 5]ln an engine exhaust emission control device characterized by comprising the following, See in a section vertical 
to an overall flow direction of exhaust gas, and the coat of several catalyst materials in which active temperature differs is 
carried out to a portion from which a catalyst means differs, respectively, and based on a temperature state of a catalyst 
means by predetermined operational status. An exhaust emission control device of an engine, wherein a channeling 
creating means which inclines and contacts the above-mentioned reducing agent to any one of the different catalyst 
materials is established. 

A catalyst means to which the coat of the honeycomb carrier is carried out with a catalyst material. 

A reducing agent increase-in-quantity means to increase the quantity of a reducing agent to a catalyst means. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to an engine exhaust emission control device. 
[0002] 

[Description of the Prior Art]Since air pollution substances, such as NOx (nitrogen oxides), CO (carbon monoxide), and 
HC (hydrocarbon), are generally contained in the exhaust gas discharged from the engine for vehicles, in order to purify 
these, the exhaust emission control device which used the exhaust gas purifying catalyst is provided in a flueway. And the 
three way component catalyst which can purify the three above-mentioned ingredients simultaneously collectively 
conventionally as this exhaust gas purifying catalyst is used widely. 

[0003] However, CO and HC must ****** and purify NOx to oxidizing and purifying. Therefore, it is difficult to fully raise a 
purifying rate on the relation which performs simultaneously oxidation which is a reverse operation chemically, and 
reduction in a three way component catalyst, and especially purification of NOx is difficult. 

[0004]Then, it sees to the flow direction of exhaust gas, and the exhaust emission control device which formed the 
downstream catalyst converter using a reduction catalyst or a NOx trap catalyst etc. which returns NOx etc. in upstream 
catalyst converter **** using the oxidation catalyst which oxidizes CO, HC, etc., and the downstream is proposed by the 
upstream. In this case, in order to purify CO and HC which tend to be mostly discharged at the time between the colds, an 
oxidation catalyst is arranged at the upstream, in order to carry out early warming up. However, in order to return NOx by 
a reduction catalyst etc., the reducing agent which takes oxygen from NOx is indispensable. And in the engine for 
vehicles, it is used as a reducing agent at the time of HC returning and purifying NOx. 
[0005] 

[Problem(s) to be Solved by the InventionJHowever, since the oxidation catalyst is provided in the upstream, such as a 
reduction catalyst, HC ingredient in exhaust gas will be oxidized and purified by the oxidation catalyst, and HC seldom 
goes into a reduction catalyst, for this reason - that this kind of engines [ many of ] make an air-fuel ratio rich, for example 
**** - fuel injection timing or ignition timing - littered ****** - he is trying to make the discharge of HC increase 
intentionally suitably by things However, since the most will oxidize according to an oxidation catalyst even if it makes the 
discharge of HC increase in this way, there is a problem that a NOx purification rate cannot fully be raised. 
[0006]This invention is made in order to solve the above-mentioned conventional problem, and it makes it the issue which 
should be solved to provide the means which can supply the reducing agent effectively to the catalyst which returns and 
purifies NOx etc. which are contained in engine exhaust gas. 
[0007] 

[Means for Solving the Problem]An exhaust emission control device of an engine concerning the 1st mode of this 
invention made in order to solve an aforementioned problem, It is arranged in a flueway and (i) A predetermined 
purification object component in exhaust gas. A downstream catalyst (for example, a NOx reduction catalyst, a NOx trap 
catalyst, DPF, etc.) to which the coat of the carrier of honeycomb shape is carried out with a catalyst material purified by 
making (for example, NOx and soot) react to a reducing agent (for example, HC), (ii) In an exhaust emission control 
device of an engine with which a reducing agent increase-in-quantity means to increase the quantity of the above- 
mentioned reducing agent to a downstream catalyst is formed, (iii) An upstream catalyst to which it sees to a flow direction 
of exhaust gas, and it is the upstream and the coat of the carrier of honeycomb shape is carried out by reducing agent 
increase-in-quantity means from a downstream catalyst with a catalyst material which is arranged in a flueway in a 
position which is the downstream, and purifies the above-mentioned reducing agent, (iv) A channeling creating means 
which is arranged by the upstream in a flueway and generates channeling of exhaust gas from an upstream catalyst. (For 
example, turbine of a turbo type supercharger) Rather than the 2nd portion, it is provided and see in a section where a (v) 
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upstream catalyst is vertical to an overall flow direction of exhaust gas, it is formed by the 1st predetermined portion so 
that a contact degree of exhaust gas and a catalyst material may become small, and the 1st portion of (vi), Under a 
situation where purification of the above-mentioned purification object component is needed, it is formed so that 
channeling of exhaust gas generated by channeling creating means may circulate inside of a cell of this 1st portion. 
[0008]ln an exhaust emission control device of this engine, most exhaust gas circulates the 1st portion with a small 
contact degree with a catalyst material under a situation where purification of a purification object component is needed. 
Therefore, purification of a reducing agent in an upstream catalyst is controlled, and enough reducing agents for a 
downstream catalyst are supplied. For this reason, as for a downstream catalyst, purification performance of a purification 
object component is improved. For example, enough reducing agents for a downstream catalyst can be supplied under a 
situation where purification of a purification object component is needed, using a turning stream etc. which are generated 
in a turbine of a turbo type supercharger, etc. As a reducing agent increase-in-quantity means, a means to perform a 
littered ****** means, post injection, or multi stage injection for main injection or ignition timing, a means which makes an 
air-fuel ratio rich, etc. are raised, for example. 

[0009]ln the above-mentioned exhaust emission control device, a NOx reduction catalyst is raised as a downstream 
catalyst, for example. In this case, when discharge of NOx from an engine has many upstream catalysts, it is preferred to 
be formed so that channeling of exhaust gas may circulate the 1st portion of the above. 

[0010]ln the above-mentioned exhaust emission control device, it is preferred that honeycomb cell shape is the same in 
abbreviation, and quantity of a catalyst material of the 1st portion has become less than quantity of a catalyst material of 
the 2nd portion in the 1st portion and 2nd portion of an upstream catalyst. If it does in this way, the 1st portion and 2nd 
portion can be formed only by adjusting a catalyst material, and structure of a downstream catalyst will be simplified. 
[0011]ln the above-mentioned exhaust emission control device, a reducing agent increase-in-quantity means increases 
the quantity of the above-mentioned reducing agent under a situation where purification of a purification object component 
is needed. It is preferred that the 1st portion of an upstream catalyst is formed in a position corresponding to channeling of 
exhaust gas in the bottom of a situation where the quantity of the above-mentioned reducing agent is increased. Since the 
1st portion can be formed according to a temporary increase-in-quantity period if it does in this way, accuracy of the 
amount of supply of a reducing agent (for example, HC) improves. 

[0012]An exhaust emission control device of an engine concerning the 2nd mode of this invention, (i) In an exhaust 
emission control device of an engine with which a catalyst means to which the coat of the honeycomb carrier is carried out 
with a catalyst material, and a reducing agent increase-in-quantity means to increase the quantity of a reducing agent to a 
(ii) catalyst means are formed, (iii) See in a section vertical to an overall flow direction of exhaust gas, and the coat of 
several catalyst materials in which active temperature differs is carried out to a portion from which a catalyst means 
differs, respectively, and based on a temperature state of a (iv) catalyst means by predetermined operational status. A 
channeling creating means which inclines and contacts the above-mentioned reducing agent to any one of the different 
catalyst materials is established. According to this exhaust emission control device, purifying of exhaust gas becomes that 
easy composition is also possible in a large temperature region. 
[0013] 

[Embodiment of the Invention] Hereafter, an embodiment of the invention is described concretely. First, the gasoline 
engine provided with the exhaust emission control device first applied to this invention is explained. As shown in drawing 
2, the gasoline engine 1 (henceforth "the engine 1") inhales the exhaust air for fuel combustion in the combustion chamber 
4 from the suction passage 3, when the inlet valve 2 is opened. And into the exhaust air in this combustion chamber 4, 
fuel (gasoline) is injected from the fuel injection valve 5 to predetermined timing, and gaseous mixture is formed. 
[0014]This gaseous mixture is compressed by the piston 6, to predetermined timing, is lit with the spark plug 7 and burns. 
Combustion gas, i.e., exhaust gas, is discharged by the flueway 9 when the exhaust valve 8 is opened. The 1st catalytic 
converter 10 using the oxidation catalyst for mainly purifying CO and HC and the 2nd catalytic converter 11 using the 
reduction catalyst (a NOx trap catalyst may be sufficient) for mainly purifying NOx are interposed in the flueway 9. The 
oxygen density in the exhaust gas in the flueway 9 and by extension, the linear 0 2 sensor 12 (ordinary Iambda0 2 sensor 
which an output reverses about lambda= 1 may be used) which detects an air-fuel ratio (A/F) of the 1st exhaust gas 
purifying facility 10 are formed a little in the upper stream, the linear 0 2 sensor 12 - the turbine 19a of the turbo type 
supercharger 19 is formed a little in the upper stream. 

[0015]Here, the oxidation catalyst used for the 1st catalytic converter 10 contains the precious metals (for example, Pt and 
Pd), alumina, zeolite, etc., for example. The reduction catalyst used for the 2nd catalytic converter 1 1 contains the 
precious metals (for example, Pt) or Cu, zeolite, etc., for example. This reduction catalyst purifies NOx to harmless 
substances, such as N 2 , C0 2 , and H 2 0, using HC as a reducing agent. It may replace with an oxidation catalyst and the 
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NOx reduction catalyst of another kind in which a purification temperature region differs from the above-mentioned 
reduction catalyst may be used. 

[0016]lt may replace with a reduction catalyst and a NOx trap catalyst may be used. The NOx trap catalyst contains the 
precious metals (for example, Pt) which are a catalyst component, the alkaline earth or alkaline metal rare earth (for 
example, Ba, Na, K, etc.) which is NOx absorbents, and alumina (aluminum 2 0 3 ) which is carriers, for example. Here, 
when the 0 2 content of a NOx absorbent, for example, Ba, of exhaust gas is comparatively high (Lean), NOx (NO, N0 2 ) 
in exhaust gas is absorbed. On the other hand, when the 0 2 content of Ba of exhaust gas is low (rich), absorbed NOx is 
emitted with the gestalt of NO or N0 2 into exhaust gas. And the precious metals (for example, Pt) return NOx to N 2 using 
HC in exhaust gas at this time. 

[0017]On the other hand, the air cleaner 13 from which it sees to the flow direction of exhaust air, and dust in exhaust air, 
etc. are removed sequentially from the upstream in the suction passage 3, The pump 19b of the turbo type supercharger 
19, the intake air flow sensor 14 which detects an exhaust air flow, the throttle valve 15 which extracts exhaust air, and the 
surge tank 16 which stabilizes the flow of exhaust air are formed. 

[0018JEGR passage 17 returned to the suction passage 3 by setting a part of exhaust gas in the flueway 9 to EGR is 
formed, and EGR control valve 18 which controls an EGR gas flow rate to this EGR passage 17 is interposed. Control unit 
CU which controls the engine 1 is provided. This control unit CU is a synthetic control device of the engine 1, and 
performs various control of Air Fuel Ratio Control (fuel injection control) etc. which are explained later based on various 
control information. 

[0019]Hereafter, the concrete control method of the fuel injection control (Air Fuel Ratio Control) performed by control unit 
CU is explained. As shown in drawing 2 and drawing 3 , after various data is first inputted at Step S1, by this fuel injection 
control, the target torque Tr is set up based on an accelerator opening and the vehicle speed at Step S2 (set). The target 
torque Tr is set up so that the time when the time when an accelerator opening is larger has the higher vehicle speed may 
become large. 

[0020]Then, according to accelerator opening variation, the target torque Tr is changed into the targeted engine torque 
Ter by the following formula 1 at Step S3. 

Ter=kxTr In the formula 1 formula 1, k is a conversion factor and is set up according to accelerator 

opening variation. 

[0021]Next, basic-injection-quantity Pbase of tne fuel injection valve 5 is set up by step S4 (set). Then, the injection 
quantity and fuel injection timing in leading injection and trailing injection are set up at Step S5 (set). That is, the leading 
injection quantity PI, the trailing injection quantity Pt, the leading fuel injection timing II, and the trailing fuel injection timing 
It are set up (set). Leading injection is performed once [ at least ] at the specified period applied in early stages of a 
compression stroke from an intake stroke, and trailing injection is performed once [ at least ] at the specified period in the 
second half of a compression stroke. At the time of lean burn, it is stopped by leading injection and fuel is stratification- 
ized by trailing injection. 

[0022]And the NOx absorbed amount or NOx trap quantity (only henceforth "NOx quantity") of a NOx absorption catalyst 
is presumed at Step S6. Then, at Step S7, since it is not necessary to perform Steps S8-S1 1 for performing the following 
NOx emission processings if it is judged whether NOx quantity is more than threshold NOx 0 and it is less than NOx 0 , 
these are skipped and the after-mentioned step S12 is performed. 

[0023]On the other hand, if NOx quantity is more than threshold NOx 0 , NOx emission processing for making NOx of a 
NOx absorption catalyst emit will be performed at Steps S8-S11. It is Step S8 first and, specifically, ************** s timer 
count value T 1 only 1. Next, it is judged whether timer count value T n is more than preset value T^ in step S9, and if it is 
not more than T ni , an air-fuel ratio (A/F) will be mostly made rich to theoretical air fuel ratio (lambda= 1) at Step S10, 
[0024]Specifically, the injection quantity and the fuel injection timing PI, II, Pt, and It are set as the value for lambda=1, 
Pl lambda' ^lambda* pt lambda« and ^lambda* respectively. When performing rich-ization of A/F by post injection, injection- 
quantity PposT °f P ost injection and fuel-injection-timing I P qst are also set U P at tnis time - lf t ' mer count value T 1 is more 
than preset value T 11f NOx emission processing will be ended and timer count value T 1 will be reset at Step S1 1. As 
shown in drawing 4 , preset value T^ shows the period (for example, 1 to 5 seconds) of the time of ending NOx emission 
processing from the time of NOx quantity becoming more than threshold NOx 0 . 

[0025]ln Steps S12-S19, the SOx solvent wiping removal (refresh processing) for removing SOx which is carrying out 
poisoning of the NOx absorption catalyst is performed. It is Step S12, and the amount of SOx traps of a NOx absorption 
catalyst (only henceforth "the amount of SOx w ) calculates SOx from the operational status of vehicles, and, specifically, is 
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presumed by accumulating it for every time. Then, since it is not necessary at Step S13 to perform Steps S14-S19 for 

performing the following SOx solvent wiping removals if it is judged whether the amount of SOx is more than threshold 

SOxq and it is less than SOx 0 , these are skipped and fuel injection is performed at Step S20. 

[0026]On the other hand, if the amount of SOx is more than threshold SOx 0 , a SOx solvent wiping removal will be 

performed at Steps S14-S19. It is Step S14 first and, specifically, the catalyst temperature Teat is presumed. Next, since it 

is difficult to perform a SOx solvent wiping removal effectively if it is judged whether Teat is more than threshold Tcat 0 and 

it is less than Tcat 0 at Step S15, Steps S16-S19 are skipped, and fuel injection is performed at Step S20. 

[0027]On the other hand, if Teat is more than threshold Tcat 0 , it will ************** timer count value T 2 only 1 at Step S16. 

Next, it is judged at Step S17 whether timer count value T 2 is more than preset value T 21 . This preset value T 21 shows 

the period (for example, 1 to 10 minutes) of the time of ending a SOx solvent wiping removal from the time of the amount 

of SOx becoming more than threshold SOx 0 . 

[0028]lf timer count value T 2 is not more than 2nd preset value T 21 , an air-fuel ratio (A/F) will be mostly made rich to 
theoretical air fuel ratio (iambda= 1) at Step S18. Specifically, the injection quantity and the fuel injection timing PI, II, Pt, 
and It are set as the value for lambda=1, Pl| ambda , ^lambda* pt iambda- and ^lambda* respectively. Injection-quantity P PO ST 
of post injection and fuel-injection-timing I PO st mav a,so De set U P- Theoretical air fuel ratio (Lean state near lambda= 1) 
may be sufficient in this case. On the other hand, if timer count value T 2 is more than preset value T 21 , a SOx solvent 
wiping removal will be ended and timer count value T 2 will be reset at Step S19. Then, fuel injection is performed at Step 
S20. 

[0029]The diesel power plant hereafter provided with the exhaust emission control device concerning this invention is 
explained. Drawing 5 shows the entire configuration of the diesel power plant concerning the embodiment of the invention 
2, and 41 is the engine (henceforth "the engine 41 M ) of a multi-cylinder diesel power plant carried in vehicles. This engine 
41 has two or more cylinders 42 (one is illustrated), and the piston 43 is reciprocatably fitted in into each cylinder 42. The 
combustion chamber 44 is formed in each cylinder 42 of this cylinder 42 and piston 43. The fuel injection valve 45 
(injector) makes the approximately center part of the upper surface of the combustion chamber 44 face the nozzle hole of 
a tip part the combustion chamber 44, and is allocated in it. And the opening-and-closing operation of the nozzle hole is 
carried out by predetermined injection timing every cylinder 42, and direct injection of the fuel is carried out to the 
combustion chamber 44. 

[0030]Each fuel injection valve 45 is connected to the common common rail (accumulator) 46 which stores high-pressure 
fuel, and the high-pressure-distribution pump 48 driven by the crankshaft 47 is connected to the common rail 46. This 
high-pressure-distribution pump 48 operates so that the fuel pressure in the common rail 46 detected by ** KASENSA 46a 
may be held beyond a predetermined value. The crank angle sensor 49 which detects angle of rotation of the crankshaft 
47 is formed. This crank angle sensor 49 consists of a plate (not shown) to be detected provided in the end of the 
crankshaft 47, and an electromagnetism pickup arranged so that for relativity may be carried out to that periphery. And an 
electromagnetism pickup outputs a pulse signal corresponding to passage of the height formed in the peripheral part 
perimeter of a plate to be detected every predetermined angle. 

[0031]50 is a suction passage which supplies the exhaust air filtered with the air cleaner (not shown) to the combustion 
chamber 44 of the engine 41. The surge tank (not shown) is formed in the downstream end of this suction passage 50. 
Each passage which branched from this surge tank is connected to the combustion chamber 44 of each cylinder 42 via 
the inlet port. The intake pressure sensor 50a which detects the charge pressure power supplied to each cylinder 42 is 
formed in the surge tank. The hot-film-type intake air flow sensor 51 which detects in order the flow of the exhaust air 
inhaled by the engine 41 from the upstream toward the downstream in the suction passage 50, The blower 52 which 
drives in the after-mentioned turbine 61 and curtails inhalation of air, the intercooler 53 which cools the exhaust air 
compressed by this blower 52, and the intake throttle valve 54 to which the cross-section area of the suction passage 50 
is extracted are formed. This intake throttle valve 54 consists of a butterfly valve in which notching was provided so that 
inhalation of air could circulate also in the state of full close. And an opening is controlled by adjusting the size of the 
negative pressure which acts on the diaphram 55 with the electromagnetic valve 56 for negative pressure control like 
after-mentioned EGR valve 64. The sensor (not shown) which detects the opening is formed in the intake throttle valve 54. 

[0032]60 is a flueway which discharges exhaust gas from the combustion chamber 44 of each cylinder 42, and is 
connected to the combustion chamber 44 of each cylinder 42 via the exhaust manifold. The turbine 61 which rotates by 
exhaust gas flow, and the catalytic converter 62 using a NOx absorption catalyst are allocated in this flueway 60 in order 
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toward the downstream from the upstream. The upstream of this catalytic converter 62 is filled up with the oxidation 
catalyst 62a for oxidizing CO, HC, etc. The reduction catalyst for returning NOx etc. instead of a NOx absorption catalyst 
in the portion of the downstream may be sufficient. 

[0033]From the part of the upstream, EGR passage 63 which refluxes a part of exhaust gas to a suction system branches 
rather than the turbine 61 of the fiueway 60, and the downstream end of this EGR passage 63 is connected to the suction 
passage 50 of the downstream rather than the intake throttle valve 54. In the part of the downstream end slippage in the 
middle of EGR passage 63, EGR valve 64 in which aperture control is possible is arranged. Thereby, the suction passage 
50 is refluxed, carrying out flow regulation of a part of exhaust gas of the fiueway 60 by EGR valve 64. Therefore, the 
exhaust air (air) which goes via the intake throttle valve 54, and the EGR gas (exhaust gas) which goes via EGR valve 64 
are inhaled in the combustion chamber 44. For this reason, the amount of inhalation exhaust air can be adjusted by 
regulation of the EGR amount by EGR valve 64. 

[0034]EGR valve 64 is a thing of a negative pressure corresponding movement type, and the negative pressure passage 
67 is connected to the negative pressure chamber of the valve box. This negative pressure passage 67 is connected to 
vacuum POMBU (negative pressure source) 69 via the electromagnetic valve 68 for negative pressure control. When the 
electromagnetic valve 68 opens and closes the negative pressure passage 67 with the control signal (current) from the 
after-mentioned control unit 75 (ECU), the EGR valve drive negative pressure of a negative pressure chamber is adjusted. 
Thereby, the opening of EGR passage 63 is adjusted linearly. 

[0035]The turbosupercharger 65 is VGT (variable geometry turbo), and the diaphram 70 is attached to this. This adjusts 
the negative pressure which acts on the diaphram 70 with the electromagnetic valve 71 for negative pressure control, and 
the cross-section area of an exhaust gas passage adjusts. 

[0036]Each fuel injection valve 45, the high-pressure-distribution pump 48, the intake throttle valve 54, EGR valve 64, and 
the turbosupercharger 65 grade are constituted so that it may operate with the control signal from the control unit 75 
(ECU). To the control unit 75, on the other hand, the output signal of ** KASENSA 46a, The output signal of the crank 
angle sensor 49, and the output signal of ** KASENSA 50a, The output signal of the intake air flow sensor 51 , the output 
signal of the lift sensor 66 of EGR valve 64, and the output signal from the accelerator opening sensors 72 which detect 
the control input (accelerator opening) of the accelerator pedal (not shown) by the driver of vehicles are inputted. 
[0037]And the fuel oil consumption and fuel injection timing by the fuel injection valve 45 are controlled according to the 
operational status of the engine 41. Control of the common-rail-pressure power by the operation of the high-pressure- 
distribution pump 48, i.e., the amount injection pressure of **, is performed. In addition, control of the EGR amount 
(suction air quantity) by the operation of EGR valve 64 and operation control (VGT control) of the turbosupercharger 65 
are performed. 

[0038]Hereafter, the control method of fuel injection control is explained. As shown in drawing 6 and drawing 7 , after 
various data is first inputted at Step T1, by this fuel injection control, the target torque Tr is set up based on an accelerator 
opening and the vehicle speed at Step T2 (set). The target torque Tr is set up so that the time when the time when an 
accelerator opening is larger has the higher vehicle speed may become large. 

[0039]Then, according to accelerator opening variation, the target torque Tr is changed into the targeted engine torque 
Ter by the following formula 2 by step T3. 

Ter=kxTr In the formula 2 formula 2, k is a conversion factor and is set up according to accelerator 

opening variation. 

[0040]Next, basic-injection-quantity Qbase of tne fuel Miction valve 45 is set up at Step T4 (set). Then, NOx quantity 
(NOx trap quantity) is presumed at Step T5. At Step T6, since it is not necessary to perform Steps T7-T1 1 for performing 
the following NOx emission processings if it is judged whether NOx quantity is more than threshold NOx 0 and it is less 
than NOxq, these are skipped and the after-mentioned step T12 is performed. 

[0041]On the other hand, if NOx quantity is more than threshold NOx 0 , NOx emission processing for making NOx of a 
NOx absorption catalyst emit will be performed at Steps T7-T1 1. It is Step T7 first and, specifically, ************** s timer 
count value T 1 only 1. Next, it is judged at Step T8 whether timer count value T 1 is more than preset value T 1V This 
preset value T^ shows the period of the time of ending NOx emission processing from the time of NOx quantity becoming 
more than threshold NOx 0 . 

[0042]lf timer count value T 1 is not more than preset value T 1 1 , by Step T9, the total fuel oil consumption Qr will be set 
and the injection quantity in each injection in 2 divided injection and fuel-injection-timing Qr 1( Qr 2 , lr 1f and lr 2 will be 
continuously set at Step T10. Subscript r 1 shows leading injection and subscript r 2 shows trailing injection. 
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[0043]ln the field K1 shown in drawing 9 , when making an air-fuel ratio rich, fuel injection is performed by the intake stroke 
and a compression stroke, and in the field K2, when making an air-fuel ratio rich, fuel injection is performed by a 
compression stroke and the expansion stroke. On the other hand, if timer count value T 1 is more than 2nd preset value 
T 11t NOx emission processing will be ended and timer count value T 1 will be reset at Step T1 1. 
[0044]ln Steps T12-T20, the SOx solvent wiping removal (refresh processing) for removing SOx which is carrying out 
poisoning of the NOx absorption catalyst is performed. It is Step T12 and, specifically, the amount of SOx of a NOx 
absorption catalyst (the amount of SOx traps) is presumed. Then, since it is not necessary at Step T13 to perform Steps 
T14-T20 for performing the following SOx solvent wiping removals if it is judged whether the amount of SOx is more than 
threshold SOx 0 and it is less than SOx Q , these are skipped and fuel injection is performed at Step T21. 
[0045]On the other hand, if the amount of SOx is more than threshold SOx 0 , a SOx solvent wiping removal will be 
performed at Steps T14-T20. Specifically, the catalyst temperature Teat is first presumed at Step T14. Next, since it is 
difficult to perform a SOx solvent wiping removal effectively if it is judged whether Teat is more than threshold Tcat 0 and it 
is less than Tcat 0 at Step T15, Steps T16-T20 are skipped, and fuel injection is performed at Step T21 . 
[0046]On the other hand, if Teat is more than threshold Tcat 0 , it will ************** timer count value T 2 only 1 at Step T16. 
Next, it is judged at Step T1 7 whether timer count value T 2 is more than preset value T 21 . This preset value T 21 shows 
the period of the time of ending a SOx solvent wiping removal from the time of the amount of SOx becoming more than 
threshold SOx 0 . 

[0047]lf timer count value T 2 is not more than 2nd preset value T 21 , by Step T18, the total fuel oil consumption Qr will be 
set and the injection quantity in each injection in 2 divided injection and fuel-injection-timing Qr 1f Qr 2 , lr 1t and lr 2 will be 
continuously set at Step T19. On the other hand, if timer count value T 2 is more than preset value T 21 , a SOx solvent 
wiping removal will be ended and timer count value T 2 will be reset at Step T20. 

[0048]The control method of the post injection control for promoting hereafter reduction and purification of NOx which is 
another example is explained. As shown in drawing 8 (a), in this post injection control, by Step T31, various data is 
inputted and basic-injection-quantity Qbase is continuously set up at Step T32. Next, downstream catalyst temperature is 
presumed at Step T33. 

[0049]And it is judged at Step T34 whether it is a purification region of a downstream catalyst, and if it is a purification 
region of a downstream catalyst, amount of post injections QposT ^ e set U P at Step T35. Then, post injection is 
performed at Step T36. Since post injection will not be performed if it is not a purification region of a downstream catalyst, 
Step T35 is skipped. Fuel injection timing of post injection is set as 10-60 degrees of ATDC(s)CA to which it burns and 
exhaust gas pressure becomes high. Littered ****** is also good in fuel oil consumption instead of performing post 
injection. 

[0050] In the example shown in drawing 8 (a), amount of post injections QposT ' s set U P based on catalyst temperature 
(control). However, it replaces with this, the catalytic activity zone is beforehand memorized according to operational 
status, and it may be made to set up amount of post injections (embracing operational status) QposT according to this. 
[0051]lf it is a purification region of a downstream catalyst as shown in drawing 8 (b), basic-injection-quantity Qbase ' s 
trichotomized, multi stage injection is performed (Step T40), and it is good also considering the last injection as 
substitution of post injection. In this case, if it is not a purification region of a downstream catalyst, basic-injection-quantity 
Q BASE will be divided into two (Step T41). Thereby, when the catalytic converter 62 is a NOx reduction catalyst, according 
to the activity degree of a catalyst, HC which is always a reducing agent will be supplied to a NOx reduction catalyst, and it 
becomes possible to purify NOx. 

[0052]Also in a diesel power plant, it is fundamentally the same although the feature of the exhaust emission control 
device concerning this invention is hereafter explained taking the case of a gasoline engine. Drawing 10 (a) As shown in - 
(d), various topologies of the engine 1, the flueway 9, and the catalytic converters 10 and 1 1 or combination gestalten of a 
catalyst are considered. In the example shown in drawing 10 (a), the 1st catalytic converter 10 is an oxidation catalyst, 
and the 2nd catalytic converter 11 is a NOx reduction catalyst. In the example shown in drawing 10 (b), the 1st catalytic 
converter 10 is an oxidation catalyst, and the 2nd catalytic converter 11 is a NOx trap catalyst. In the example shown in 
drawing 10 (c), only one catalytic-converter 10* is provided and this catalytic-converter 10' is a NOx reduction catalyst. 
Only one catalytic-converter 10* is provided also in the example shown in drawing 10 (d), and this catalytic-converter 10* is 
a NOx trap catalyst. The concrete composition of an oxidation catalyst, a NOx reduction catalyst, and a NOx trap catalyst 
is as aforementioned. 
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[0053]the following and a flueway - there is nothing - the flow of the exhaust gas within a catalytic converter is explained. 
As shown in drawing 1 1 (a), when the flexion rate of the flueway 9 in the lower stream of the turbine 19a of the turbo type 
supercharger 19 is large (not less than 90 degrees), the flow of exhaust gas serves as a turning stream. In this case, in 
the case of drawin g 10 (c) and (d). When [when exhaust gas pressure is high therefore / when the number of rotations of 
the turbine 19a is high ] the turning stream of the turbine 19a is strong, the flow of exhaust gas increases relatively in the 
field shown, for example by H1 (channeling circulates), and since exhaust gas pressure is high in this case, an exhaust 
gas temperature is comparatively high, as shown in drawing 11 (b). On the other hand, the flow of exhaust gas increases 
relatively in the field shown, for example by L1 (channeling circulates), and since exhaust gas pressure is low in this case, 
an exhaust gas temperature is comparatively low, when [ when exhaust gas pressure is low therefore / when the number 
of rotations of the turbine 19a is low ] the turning stream of the turbine 19a is weak. That is, according to the strength of 
the turning stream of the turbine 19a, the places in which exhaust gas carries out channeling differ to the upstream end of 
catalyst 10 converter. Therefore, if a purifying rate arranges a high catalyst to H1 when catalyst temperature is high, and a 
purifying rate arranges a high catalyst to L1 when catalyst temperature is low, even when changing an exhaust gas 
temperature, an exhaust gas purifying rate high on the whole will be acquired. Since exhaust gas will carry out channeling 
to the portion of H1 to which the purifying rate of HC fell a little at the time of a high exhaust pressure with a high NOx 
incidence rate from the engine 1 and will circulate into it in the case of drawing 10 (a) and (b), if catalyst concentration of 
H1 is made low, HC required for purification of NOx can fully be supplied to a downstream NOx reduction catalyst or NOx 
trap catalyst. What is necessary is just to make high carrying density of the precious metals (Pt, Rh, Pd) at least, in order 
to make catalyst concentration deep. 

[0054]As shown in drawing 11 (c), when the flexion rate of the flueway 9 in the lower stream of the turbine 19a of the turbo 
type supercharger 19 is small (less than 45 degrees), the flow of exhaust gas serves as a turning stream. In this case, as 
shown in drawing 11 (d), when exhaust gas pressure is high, the flow of exhaust gas increases relatively in the field 
shown by H2 (channeling circulates), and when exhaust gas pressure is low, the flow of exhaust gas increases relatively 
in the field shown by L2 (channeling circulates). Therefore, in this case, a catalyst with a high purification temperature is 
arranged to H2, and purification temperature should just arrange a low catalyst to L2. Or what is necessary is just to make 
catalyst concentration of H2 low. 

[0055]As shown in drawing 11 (e), a turbo type supercharger is not formed, and when the flexion rate of the flueway 9 is 
large (not less than 90 degrees), the flow of exhaust gas does not serve as a turning stream. In this case, as shown in 
drawing 1 1 (f), the flow of exhaust gas increases relatively in the field shown by H3 by crookedness when exhaust gas 
pressure is high (channeling circulates), and when exhaust gas pressure is low, the flow of exhaust gas increases 
relatively in the field shown by L3 (channeling circulates). Therefore, in this case, a catalyst with a high purification 
temperature is arranged to H3, and purification temperature should just arrange a low catalyst to L3. Or what is necessary 
is just to make catalyst concentration of H3 low. 

[0056]Hereafter, the technique of generating a turning stream to a flueway is explained, without forming a turbo type 
supercharger. If firing order as shown in drawing 12 (a) connects to the flueway 9 branching flueway M-, of each cylinder 
#1 of 4-cylinder engine 1 which is #1->#3->#4->#2 - #4 - M 4 with a gestalt as shown in drawing 12 (b), A turning stream as 
shown by K 1 in the flueway 9 is generable. That is, since the branching flueway M which emits exhaust gas rotates one by 
one along with the periphery of the flueway 9 as shown in drawing 12 (c), a turning stream is caused. In this case, if 
exhaust gas pressure is high, many of exhaust gas will flow through the edge part of the catalytic converter 10. For this 
reason, if catalyst concentration by the side of the periphery of the catalytic converter 10 is made low and concentration of 
the catalyst by the side of a center is made high as shown, for example in drawing 12 (d), at the time of a high exhaust 
gas temperature with a high NOx incidence rate, the purifying rate of HC can fall a little and can fully supply HC required 
for purification of NOx downstream. 

[0057]lf branching flueway M 1 - M 4 are made to incline and are connected to drawing 13 (a) and (b) in the flueway 9 so 
that the axis L 2 and axis L 1 of the flueway 9 may sandwich for example, the acute angle theta so that it may be shown, a 
turning stream will be generated in the flueway 9. As shown in drawin g 14 (a) and (b), the fin 21 which can generate a 
turning stream may be formed in the flueway 9. 

[0058]ln addition, as shown in drawing 15 (a), the spiral part 9a may be formed in the flueway 9, or the front pipe of spiral 
shape may be interposed so that a turning stream can be generated. If it does in this way, a turning stream as shown by 
K 2 will be generated. In this case, if exhaust gas pressure is high, many of exhaust gas will flow through the edge part of 
the catalytic converter 10. For this reason, if catalyst concentration by the side of the periphery of the catalytic converter 
10 is made low and concentration of the catalyst by the side of a center is enlarged as shown, for example in drawing 15 
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(b), at the time of a high exhaust gas temperature with a high NOx incidence rate, the purifying rate of HC can fall a little 
and can fully supply HC required for purification of NOx to the downstream. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] lt is a system configuration figure of the gasoline engine provided with the exhaust emission control device 
concerning this invention. 

[Dr awin g 2]lt is a flow chart which shows the control method of fuel injection control. 
[ Drawing 3] lt is a flow chart which shows the control method of fuel injection control. 

[Drawing 4] lt is a figure showing aging of the NOx quantity at the time of NOx emission processing, an EGR valve 
opening, and an air-fuel ratio. 

[Drawing 5] lt is a system configuration figure of the diesel power plant provided with the exhaust emission control device 
concerning this invention. 

[Drawing 6] lt is a flow chart which shows the control method of fuel injection control. 
[Drawing 7]lt is a flow chart which shows the control method of fuel injection control. 

[Drawing 8] (a) is a flow chart which shows the control method of post injection control, and (b) is a flow chart which shows 
the control method of multi stage injection control. 

[Drawing 9] lt is a figure showing the fuel injection timing of a diesel power plant. 

[Drawing 101(a) - (d) is a mimetic diagram showing the example of the combination of an engine and a catalytic converter, 
respectively. 

[Drawing 111 (a) - (f) is a figure showing the mode of channeling within a catalytic converter, respectively. 

[Drawing 121 (a) - (d) is a mimetic diagram showing the structure for generating a turning stream in a flueway, respectively, 

without forming a turbo type supercharger. 

[Drawing 13] (a) and (b) are the mimetic diagrams showing one structure where I accept it in order to generate a turning 
stream in a flueway, respectively, without forming a turbo type supercharger. 

[Drawing 14] (a) and (d) are the mimetic diagrams showing the further structure for generating a turning stream in a 
flueway, respectively, without forming a turbo type supercharger. 

[Drawing 15] (a) and (b) are the mimetic diagrams showing another structure further in order to generate a turning stream 
in a flueway, respectively, without forming a turbo type supercharger. 
[Description of Notations] 

CU - A control unit, 1 - A gasoline engine, 3 - Suction passage, 4 [ - The 1st catalytic converter, ] - A combustion 
chamber, 5 - A fuel injection valve, 7 - A spark plug, 10 11 - The 2nd catalytic converter, 12 -A linear 0 2 sensor, 15- 
Throttle valve, 17 [ - Turbine, ] - An EGR passage, 18 - An EGR control valve, 19 - A turbo type supercharger, 19a 41 
[ - A catalytic converter, 63 / - An EGR passage, 64 / - An EGR valve, 65 / - A turbosupercharger (VGT) 75 / - Control 
unit. ] - A diesel power plant, 44 - A combustion chamber, 45 - A fuel injection valve, 62 



[Translation done.] 
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J^fc^RSSftroSetfcftfktr&fc©^**. 
[0 00 8 ] c©x>y>©pm^b§ta«::teorB. 
?Wfc*t*SS*©iWt**jMi4 3 ft -StfctfTFT: B. 
*©*«#«. Mm^£©&ira^otf'h3i>*i © 

ss»*atar*. u^a^r. ±i*m«*st-c©ai7caij© 

MM ItmU 3 ft , TiiSii Ittfficc it+fttiMTiffllfi&te 3 

ft -5„ c<Dtc&>. Txammt. mt%im.fXfr<Dmt®. 
mm#> 6 ft s . #&.m&m<D $ - e 

fbtfs&Ki 3ft£ttt$TFr. T«flPJjttMttc+»ttaBcffJ 
4C4#r#*. ttte. aBcffltta^BiiOT 
IS. WLB. ±«W**l»l*^i^c«F»!*y FS-tt* 

[ 0 0 0 9 ] iiBSteUIMtSSBtcfcor. TiStflWfcBKi 

±X-MMI1*'. x>i?>jfc6©N0x©&HJ#£O 
4 # K. SF«#*©«iJfc&iJbaBJS l ©ap»*i5(Eii-r 4 J; 
5tcjft5SS*iro*©#«F*l/0. 40 
[ooio] ieSMMWHSaKteori*. ±at 

fflMMI©* 1 ©gp#4fil2 ©gp#4rB^-*A-te.»l^ 

wwwr— tr*»>. ar i ©aj»©iBitm©»w. 1*2 

©SB»©MJflEl!t*4©« <fc 0 4>& < fc ott,^©« L 
1 ©gp# i»2 ©gp# d: * JgfiST 5Cim. TMI 

««©«a*siBJRffcsns. 

[0 0 1 1 ] ±IEgKH»fbfi6K{c*it»t:». a 
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fl Mtt*g©& 1 ©gp## . ±1 BfflTcJWa* *wt $ ftr O 4 « 
jBTtcfcorsfswf * ©fii*cc)i* j£-r saatcjgfifts ft 

ri>£©#c$7£l/l>. COJr^cTftB. -B#ffJ&ti« 

jhihkcj&ct. m i ©ap»*^fiR-r* c 4 #r# a© 
r. StcW <«*.«. hc) ©«^s©l»a* 5 r6]±-r4„ 

[0012] *#H8©*2©J»«{C3>»*>Sx>2P>©SP 
ttffKb^BB. ( i ) ^xtfAfflfWMMttmra- h 

Sttti, (ii) jtt«t^scc*fbra7c»j 

SriifiT 4 B7cfiU*Mt#» 4 jMR W *5> ft X t » 4 x > y > 
©JBStSMfciSBCcteor. (iii) 

atn^iaitaKftBrifwc. ?gttiaffi©sa*«EBi© 

IWItffl*. ^ft-eft. «HK#«©a<c*W»«:3- h 

3ft, (iv) ««*s©iaatt.«ccs-3i>r % mm<DM 
*a«*r. jjB«^*a«c*jiHtws®o-i"*i*» i 

*1$ttitSt©T*S. C©SP9U*fbKB«cJ:n«v 
ll*tc«i oTIaiWc. P«**^©^b^pj 
#64^4. 
[0013] 

[»w©m©^tt] £tf. *»w©jtai©3K»*jw* 
^fxfc*'y <; >x>j/>^isiBj-r-5> 0 a i tc^-r^ ^ 

^'V 'J >i>i^> 1 (J^T, fx>i/> 1 j iO 
^. ) B. !»5l^2*«ra*>ftfc4*tC. GRMil?S3^6 

^ji s 4 tcmnmmm © x r % m at 4 <t -5 ic & r 

fit, t©*5S&S4F*3©xy Bff^©^^ 
5>^rM?4««^5^6M*4 (*'v-J>) 3&si«S*3 
ft. S^«*^fiSSft4. 

[0 0 14] CCS^IB, f ^ h>6tcj:orEBHI$ 
ft . MS© ^ -f s > ifx^'X V -5 y 7 &c J: 0 A S ft r 

frtitctz imfm& 9 (c w m § ft 4 . pmsss 9 

B. ±4 LrC0S:O*HC^(b-r4fcst>©S^fbSi^^ 
fflOfc* 1 «*S=i 1 0 4. SiltNOx^ 
^bT-S/c«?>©M7cft4^ (NOx tv vy'f&m-CbJ:^) 
«rffllr»A:»2tt!jfil=J 1 1 4A*rt-K3ft,r04. 

A.cfc, *isfa^x^t«ai o©^> j f>±?ji£(cB. gfm 

ai89rt©SF«j5/^tt»©M*?*K. OorB^ib (a 

/f> ^m-rs 'j^T^-fe^if 1 2 (A=iiff»ru 
**jaMsrs*a©Aa-fe>-y-ctj:o) ^twenr 

[0015] ccr, m\fsmiis>*-9 i otcffloe 
nTc^ntMiit mi^ii Pt^p 
d) . T^us^-- -fe'*7-f HI 
2Sl!i3^-^l Hcffl0 6ftro4«7c84^B. 
^.BS^M Pt) £>£OBCu. h 

f^^Ti^. c©a7cttaitt. HC£a7csij4cr 

jpJfflOrNOx*. N z> CO,. H,O90ftHHft4m 



[0016] ifc, jl7c8t^(Cft^.r. NOxhJyy' 

mmtim-e$>z>n£m <m«. po <t, noxcrux 

Ba, Na, £. m&X$>Z>T)\>S.1' (A 

1,0,) £Sr$A/r-l>5„ CCT. NOxGRiRffJ. tfiR 

->) fct. SfM^'XctKDNOx (NO. NO,) 10 
•T5„ tiW. BaB, ^^©O^W^WKUti* 

o&&iu*NO J ©m^Tj5&tBT£. fir, coit 

ft&JS (WiK. Pt)«. #«#*4»©HC*;PJffl0 
tNOx^NjCCSTC-r-S. 

[0017] fa*. g&«uis§3 jcToasn^itc 

7i"J-tl3i, *-JJ«aSM&«l 9©tf>:?*l 9 b 
£, i7«ift«MHtSi77 0-b>*l 4i. XT 
iSS^Ovl-^lSi, i7©SM$^«t 20 

-zstty? l 6 i*stS:^'=>4T.T(,»5. * 

Te r = k x T r 

^ i icfei>T k *) . rt'izhwum.mtm 

[002 1]», Xr';7'S4 r^iBW^F 5 ©«# 
*B*«P.«„*«a93£ (-fey h) sn*. m,»r. ? 
y s 5 r. y — -r-f > ^«S[>' hu-y> 

y-r-< >^'»i3tfip i £. hu-»;>^*BS*fa 
pti. y-f-f i/fiiiwsaii it, n/-'j>^i 30 
StB$mi t tasiss (-b v h) y—fw >y« 

4>& < £ & i lantf sn. h u - y > ^»n»«EE«wf a 

->/<->u*{ctt. y— ^>^p.8ftf«f£±£*i. hu 
- y > y «»tc <t 9 jgS*4*SRKJg^fc $ ft 4 . 

[0 0 2 2 ] fir. ^7 - S6t, NOxS&iRM^ 
©NOx«RJ&S&t,»l/ttNOx h7^i (JilT. *tc 

TNOxSj £t^„ ) *5fi^^n-5„ ,£H>T. Xf? 
7 - S7f, NOx**iL*^fiiNOx 0 jy±-C*S*>5 40 

NOx,*ttrftntf. tiTONOxtt 
ttl«ai*fT blctiXD^T- v 7"S8-S1 1 *ntf?z>& 
g#&t>©-c, c ft 6 £x + s- ^ ur^ie©^.7- ? 7' s 
l 2^ntf3n^. 

[00 2 3 1 K, NOx«#L#l»fflNOx„«_tC 
$>ft«. ^-S8-S1 IT, NOx©iR84JS©N 

o x zMztcihon o x tkmrnimmnz 
i.tzv -( > * yy > h xt-?7's9 
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* [0018] £/c. gf»fflK9rt©gBeW/*©— SBfcE 
GR<tLr^«iiSS3fCKf EGRjlSSl 7#Kl*e> 
ft. C©EGRiI8gl 7 6C. EGRJjxmS£$W-?2> 
EGR$I|»^1 8&ft®.2tlXi,>2>. £6&c. x>i/> 

£„ C®3>H3-Jl/a-^CUIi 1 x>iP> 1 <D|g 
[0 0 19] WT, 3>hP-;Uj.^. s> hClHCjr-oT 

jl#sjtf (,» £ # (S < ft £ <{: *> tciS^? n 
[0 02 0]^>T. 3-C. 7 7-fe^MS^ 



•SCI 



£*£J± (A/F ) *5(i(jil^t«tb (A = l ) $ r- u y 
[0 0 2 4 ] ^ftWtCtt, ««»&0*@WB#»P K I 

i . pt. i t *s, -e-n-^-n. a = 1 mvm. pi,. 

IU, Pt, , I t a tcSSS^S. *fc. A/F© 

-rv*>>> hfiT 1 *Ja93£fiT ll «±'r*n«. nox 

ttttiiJili^^TL. xf^'Sl 1-C, *-^2;^>h 
IT,*!/*? h 04(c^kTJ:^CC, RffifflT 

6 N O x ttate«£»TT B#.^.^ r^JWIHI (m 
tf. 1~5#) 

[0 0 2 5 ] 1 2~S 1 9Ttt, NOx®iR 

W^MOtl,^SOx^i4«fcfe©SOx»4 

Xf s> 7"S 1 2T?. NOxKiRttlOSOx h7^7'i 
(Ji(T. rsOxtj £U-5„ ) 3W*Wfl!>jWEttMS 

§c^ffisox„j^±r*-2>^s^*iJSsn. sox,* 

«T-*ti«. WT©S O x ^mm^y^tctbO^Xr- y 

^ + 9 y l x x t- y y s 2 o xmnrnm^mn s n s . 

[0 02 6] ffe;£. SOxfi^U*t,^iiSOx„W±T' 
Xf';7'S14-S197, SOxlifefc*Hl# 



SfiTc a tfimmZtiZ. Z.tv7'S 1 5-C. 

Tea tWltHiTca t , fel±t?*&*»S*»*!*lJ3e 
3*1. Tcat,*iT*titf, SOxBfc£#JII*W$l 
CCtf ^Ci^EM&CD-C. Xf5 7"S 1 6~~S 
* » 7itxf -j y's 2 0 T$f4«W#»Ti*n&. 
[002 71 M, Tc a t#L#WfiTc a t„«± 

O x „ WJL £ ft o teB#.#> ^ S O x BfcSMll^T -T ^ 
^*JTOffln (mtf. 1 ~ 1 0#> ZnkU~C^ 

&„ 

[0 0 2 8] fj-fti-y^ KBT 2 ^2KSfflT Jt Ji( 

ir^whtf, xf-^^s i sr. mmtt (a/f) *5 

^fJIISS^Jt (A = 1 ) ST"; v?1t2tl2>. Jl&tfj 
«c«. iftttasc/ftW^WP l . I l . P t . I t#s. 
•en^n. a = i «©«. p i » . i i » . pt» , i 
t» tctssisns. Sfc. tfx h««©«*f»P, 0ST R 
^###8! 1 , 05T *>S3£ly-C^J:^. fcfc. £©*§-£ 20 
«. 9U£jHKJ:k ( A = ltcittt* T-kJ:<,>o 
fBd?, 4f-f^*^>hfiT,*si9:5effiT Jl fei±-r*ti 

tf. SOx|»*«JIl*fc7U Xf^'Sigt. 

HBT.jP'J-b* F £ft£. CCDS. ^r^7' 

s 2 o-emmmtmnzinz. 

[0 0 2 9 ] «T. #IMIJCCjfca»*j#ftiWfcS8e*tt*. 

©i>^>** («t. rx>y>4ij it^„ )r 30 

CCDi>> ; >4 1 \Zffl®L(D$m4 2 ( 1 -OCD^HI 

m) i> . sm® 4 2 rtK: fx f > 4 3 wdzmwysim 

lcmmzti-a,>2>. C(DMW\4 2 £b"X h>4 3 £«Cj; 
oT#»1§i4 2rtCCj^^4 4*S^3nTt^. * 
fc. iiiS4 4©±l0!ISWfC[i > «**i»W#4 5 
(-/^iJ-f) 3teiBai$©«S?L*jKjRS4 4 teffig 
ttTKSStiro*. fOt, S3MS4 2«K:jjT©z>iSt 

[0030] &mnmm&4 5 tt?«jE©ji«*4*»**s 40 

iiCOn-t>u-jU (SEES) 46tcS.^Sn, 3-t>u 
-;U4 6tC«^7>^!44 7tC<fc«3|gtt3n6flSffi«*& 
#>:7*4 8«<tttt3tirc»&. C©i«BE^^>7*4 8 
tt. EE*7-fe>lM 6 atCj;or^|±i3tv-i)=i-t>u-jU 
4 6 ftomE.1fimi£f&lZLtlc&ft2ti&<t: 5 tcfBBrT 
4. Ste. *7>*?447©®&ftK£&m-r-2,*7> 

i7|H2>-9-4 g^w^nrt^. c©$v>$ft-fe> 

if 4 9 « . * 3 > * tt 4 7 ©iSastcRi* *E> ft /te&t&ttiffl 

yu-h <H*«r> £. ^©*4jgKttB#tfr-r&<j:Mc 
Eastife^Ktr^^Tv^ijaie.**. fit, hsb so 
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Sfc £ (c j&ssjs ftfcgea8ff©a»«:*f is u r /-oi/xfi 

[0 0 3 1 ] 5 0«x>i^>4 1 4tC. X7 

SST-&&. c©0^»K5O©TaEiSawcH:. -fr-S?* 
>$ <0ijvt±-r> #8tf6htl>5. C©1f-i>$>$ 
*>6»«U/t«ffl»*J!»»iJ<- h £/)-UT&MjU4 2 © 
«BKS4 4tcg|«63n-ct»*. Site. tf-i?# >d7(c« 

s«® 4 2 n*ai&E**«iai-r-5««ffi-fe > 

-9-5 0 a*!SW6nti,>i. 2 ©»jl8§5 0CC 
77D-fe>f5 1 £. Sie©^-f>6 KC^Ofgtt 

snr^^ffiSf-r^^D^s 2 £. ccoya^s 2(c 

J:»)BBffi.L/cXT«:^ip-rS-Y>^^-7 5 3£. ®^ 
iiSS 5 0 ® Br1Sft£ & & «$U& 0^5 4 £ 6nT 
(,^o CCO©»,S0^5 4«. ±Mtt.«-Cfc!R»*«i*a 
^Tfig A=c J: 5 (C^J 0 ^ ^ 3&$i8:W 6 ft /C •? ^ 7 5 ^ ^ 
fit. &SB©EGR#6 4£leHttC. + 
77A55 (Cf^ffl-T &fiEE©*£ ? ^rftE$iJi®ffl©mSS 

ttort»S. Ste, KM^^^5 4tc«-e©^K ; S:^l±5 

[0 03 2] 60 (JS^4 2 (DimMA 4 frZUmtf 

rs«©4 2©M4 4tcii$nri,^ 0 ccogfM 

MS§60(c«, ±aE«*a?>T*ffJtci^*"9rJK«: x gf» 
#X8fS«Cj:9[5Jfg;*ft££-b* >6 1 <b. NOxtRiRM 

©«J»3 >^*- $62 ©±SKfiiJCC»C O. H C**U<t 
-r-Stei*©HffcM^6 2 a*gg»3hn>5. «c*j. T 

?M?'j©gp^T'« n o x mnmoRfr ^cnox 

[0 0 3 3 ] f ESUiSg 60©$-t'>61J:0 *>±ijfeffl| 

©g|j^6«. fflmrtx<D—u*mm.mcm : <&$i±z> e 

GRfflSg 6 3 ifiMA O. C ©E G RS3§6 3 ©T«J8tt 
0 5 4 «fc 0 & TijSffliJ© ©Milgg 5 0 (c^fit S n 
rii5„ E G R 6 3 ©j^ ^©TtfSireilF 0 ©SPiitc 
». PmS!Hi!SnJSB«cEGR#6 4*JiB«3n-r(,>4. C 
ntc J: <3 . 9f«ilSS 6 0 ©gBR*/*'©— SB* EGR#6 
4 K J: 0 jftJMHfS b 3&J 6 iiSS 50tciB«ES-&*J: 
5CC&-r>rt>&. bfc^T, *R«S4 4tC«!RaH») 
^5 4^141-^x7 £EGR^f6 4^,^4-T 

5EGR*'X (gf«^*X) £*55RA3n^>„ C©tee*. 
E G R^F 6 4 CC J: ^ E G RS©iJ3fi5(t J: o T !RAi7t 

[0 034] EGR^f64tt. S)3EFC»)S;©4>©T > * 
r. *©#«©ftBES«:fiffii886 7*stttft3nTl» 
•5. C©SEffiSS6 7W. JtEWflPffl©«fifl^F6 8*^- 



o-c^*+^-Ad<>^ (aBEflS) 6 9&cjg,M£;h,-rt,> 

•So 6 8 ^IB<D=> > h P -JU^t- y h 7 5 ( E 

CU) ^6©$IJM1-^ (SHE) iCjL^mKm^6 7% 

mm -r & c t tc <fc o . *j£S© egr #i BajjfiBE*5pg5 

5^5. C+itCfcO, EGRilS§6 3©P8Ka 5, J-T(C 
[0 0 3 5 ] £-;Kji!,f£«l6 5te, V GT {jIVT^** 

mm^F7 i f^t?7A7 OKfEfflT&:ftJE£iiagp 
[0036] 4 5 . mi£im#>y4 8 . 

©MM9#5 4. E GR^f 6 4 . 6 53? 

tt. a>|-p-jl,a-^7 5 ( E C U) *»6>©1HK8fi| 
#KJ:oT{imJrf ScfcMc1#j&3ftT^&o ffefiu n> 
hu-Jba^-^ h7 5(Ctt, EE#-fe>1f4 6 a©tti7J{f 

5 0 a©ttj7J{i#£, i77P-fe>^5 1©ffiM^ 
i. E GR#6 4©'J 7 h -te>"f" 6 6 ©l±i7JfS#£. M 

Ter=kXTr 

[0 040] ^T4-C*ISt4*St#4 5©» 

■^tstnoxi (NOxF7^i) fimmzti 

■5. Xf^'T6r, NOx:B#iL#WiINO 

x o fcOfC* 5 ^ ti . NOx, * jftt? *n 

Ti l zm^-f %>'&W&ti;^v>-e . cn64^+»^l/ 
-cm&D^ 7- v 7'T 1 2 aPJEfrS ft*. 
[0 04 11M, NOxS#0Sl>ffiNOx„JJt±-C 
Xr-;7 - T7-Tl It?, NOx©lKM$©N 
O x *ttW 3 -B-Sfc A©N O x jBctbtoa*s|ltf $ ft&„ 

a # 1 t&1 J > t> <) J > h iWC, Xf-;7'T8 

HiT 1 **«Be«T 1 ,fiLh-r**)W5*» 
NOx, U±t tc&r&fr 6N Ox MtiidDM^Tr 
[0 04 2 ] fr-Yva^hfflT.JOSBflettTx.JWiT 

awtitf, v 7*t 9 x-mmnmM&Q r a*-fe „ k $ 
n. •> y'T iot?. 2 ^saiswKifew 

«r ©iffiWaRC**!* BfJWQ r , . Q r , . I r„ I r, 
[ 0 0 4 3 ] 0 9 K^T««K 1 T?tt£*RJt* y ? i 

swum 2 rttaaRit* y^tnt *jcffiBffSii^ 
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* (T5>-tz)lfflm) *tftffi-r4Tf 42JH8ffi-fe>-^7 2j6> 

6 © tti^jft-^i #A77 $ nr i . 
[ o o 3 7 ] or . tt»ig9&F4 5 tcj:4j^f«W« 

SPSftSJ: Stoic r>T«,>S. 3 KEE{£i&*>:/4 
8©f / fKKC<tSn*>U-;HE^, 

©*ffflbwtf*>ns. cntc»nx.r. egr^6 4©^Ki 

ICtiEGRI («A2ai) ©*J8P4. 
6 5 ©ftSfrfciJ® (VGTfljiJW 4*itft>n-5J:^{CJ5:-3 
10 TU&o 

[0 0 3 8] tTF, «St4*S4«01W®IWiaWffi*ttW-r 
So 06Si>*0 7ic^TJ;^tc > c©jBB4*»lflaKait? 

f y vt 2 rr i> -fe ii^na tmiii tcs-^^T am h ^ 

# « if A # < a * «fc ^ tc twe s n -s . 
[0 0 3 9]^i^r. xf ■;7 , T3r, T^-fejugs^ 

20 i>y>hJ^TerK^n5. 



fIT, #sm 2 iSSfflT , , W±rabft«. N O xfifctBMffi 

[0 044]Xt-^T12>T20-C« 1 NOx5RiK 
^yiSLtueSOx^liTSfc^SOxii 

30 Xf>7'T12t. NOxMMICSOxl (SOx 

y^S) *5}g^$tiSo ^c^r. xf ^"T l 3 
r. s o x a# L/ * t > ft s o x , ia±r-& ^, *>5*>*i*!l 
jesti. sox,*it*ntf, JiTFosoxi&i^fiS 

ttT^AiaiXDXf-^^T 1 4-T2 0 %H?f -r&s^*3&s 

[00451W. SOxi4<l/*l>iSOx,6l±r 
Xf-^ - T14-T2 0T, SOxi4»* 

itf^ns. *{*w(ctt, ifxf^T i 4-cnmm. 

40 STcat*ifSSnS. iXtc. Xf ^7 15 7, T 
c a t *SL/^Ci<iiT cat .J£LLr*&a>§a>as*iJ5E3 
n. Tcat„*ST*Wo!, SOxiiil^WJaiC 
tf ^>Ci^Hlf^©r. Xf'^T 1 6~T2 0*X + 

[004 6]te7J, Tea t*S0*l»ffiTc a t.«± 
■C&n«, Xf?7"T 1 B-C2 4 hfflT,*Jl 
tcV>Oi> >)J > h $ni. -XlC. Xfy7*T17"CS 

-i-7t}^y hbt 2 a^issffi t , , t(±-c* ^, ^sa^s^j 
^^nSo c©^ffiT Ja «. soxsaii>^^<iso 
50 x.ttlitto /cB#.^.a>^ SOx i»*«ja***7 T ^* 
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[0 04 7] ^^v*-j7> Hi! T ^Ifl 2 iS^fifT^W 

±-c&wn«". xf ?'T i 8 r ^*4ift*tfiQ r * s -fe 

•> h 3*1. »>t^f-; 7"T 1 9 T. 
•5S«M-C©Bl«SRO*«MB#WQ r Qr ; , I 
r,, I r.flHz* f»3*l£. ffcfr. ^^-r*>5> H8T 

I, Xf^'T2 0T, KilT.^y-fe^ 

[0 04 8] JiTF. J3iJ©HS£0iJ-C&-5> NO x©js7G • 8> 10 

08 (a) Ct^TcfcMt. C©5j<X hPlMSIJ©-C 

7s7~ y y'T 3 3 fTSiWias«?n^. 

[0 04 91-eit, Xf ? y'T 3 4 rT7MIMJ&©# 
•5. T^fci$©^lbiSr&Wft«. MlWttffto 20 

*i&t,>©r. xf y 77 3 5£x + y #x Mf 

-60- CAtcig^nS. frte. T^MtS^T^R 
=b »J tc . $tf4WS£ 'J £ - K 3 -t+T & J; 
[0 0 5 0 1 18 ( a ) tc^-T^Tti. fcfegS-SJgfca'}- 

^#xh««tQ POSI *itt (*«®) $nz>. Lx^U 
&*S6, cfttcftptr. ^to«i|£^tce>DTMJSr£t£ 

[0 0 5 1 ] 0 8 (b) tcijVf J^tc. TMWM 30 

*W©RffliurtJ:t,\ c ©*§•£. TiM!M«©#{b 
«-c&w*i« . »*piS«Q.„ s e £ 2 #anr 6 ( X-r v 

7"T41) . cntcj; OM^^i >/n"-^ 6 2**. NOx 

M7cnm<Dm^t. ^©si^^hc^t. ?£tcii 

TcSiJT'* £ H C ifi N O x MTzmMicm^ JtlSCiK% 
[0 0 5 2 ] JiTF. *#6HJtC^*^gf«^f bSSK0X$m 

**v i; >x>y>^ici otpj-r^,^ 4 o 
^jis-y^yom^h^^atmBv^^, 010 

(a) ~ (d) Kij*TJ:9«c. x>J*> 1 4 gteWIBS 9 
<fc»Ji=i>A-5r 10.11 &®gaM?tt&l»U2MUR 

©fta^totw&astt. i^i^n^.. 010 (a) tc 
srwrtt, sr i Jttisia £ i o BSMfcinHKr* 

•3. 92im=»'<-*l lttNOxjKGttJK-t?**. 

010 (b)«c^r«T«. #iMd«=i»<--* 1 o» 

Kft«HK"C*0. JS2M8K=J>/<-* 1 lKNOxt-7 
v^«Mir*i. 010 (c) tcm-rfiffl-Cte:. 1 o©!4 

10' KW^KW^n. COttia^- 50 
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t ©Mi£:3 2 10' ttN O x h =j -y y~Mm-CS> 
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©gf«*/*©flM-i*Wg!-rS. 011 (a) icjfkTJz^ 
tc. *-sK3Bttl&«l 9©2-fc*> 1 9 a©Tft£T'©gE 
SUI8S9©JBft**«*S^»£ (9 0- «_h) . 

^©ijfEtittsaaaEitt*. c©ia^«. 010(c). 

( d ) ©Jt^ftS. 0 11 ( b ) iCTjkf J: 5 tc, gfffij&s 
i«<. l>fc#Sr>T£-fc*> 1 9 a©[5|fK£fc#iiS< #-fcT 
> 1 9 & <»MMti&F&^k *(C«, 0iRtiH 1 T^tl 

«t? Sf « # * ©«£*#tffi*t wee ^ < & 0 ( <Bsa*is6ii-r 

^. SfJE#fi< . Uc*i-ot*-t'> 1 9 a©Ia]$KSx* s 
[fi< ^-t*>l 9a©fiasia^SSl»4#«:«. ^J^.tfL 

1 ■vmtmm'cnm^^mmmmmc^ <t £ <o m 

. c©«£j»E#ffit»©rgMR»tttfc8! 
W<gt,^„ ^ - h*> 1 9 a ©Jg|Hl^©®iitCl6D 

•c. w*sei o=j>^-*©±i*»jj»a«c*rL-c. gta^ 

^3&*iB«Ef SJSBfjWSttS. t/fc* ! -)T. HltC^SS 
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©Dsat«ia*<5<-rhtf. x^>i^©noxsi 

^S5(,iiSSfMEEB#tc«HC©^fb^-?»-?'[STU/cH 
1 ©SP^-tc JfM^'^^iS?^ Or?j£jlT-5>/cfe. TSSE© 
NOx»7C*8«&(r>l/ttNOx h7->-7'Mi«tc. NOx 
©#^btC^>S^c H C Z+ftlcmte? & C i #T?S ^ 0 

<pt. Rh. Pd> ©aj#afK*j9f.<-rntfj:t>. 

[ 0 0 5 4 ] 0 1 1 ( c ) tC^-T cfc 5 tc, * -*'5£51if& 
119©^-t>19a ©T8ST©gf MiiSS 9 ©/Sft 3§ 
*VJn3(,^^- (4 5' , 9m*fZ.<DWLtlltffiElffi. 

tte&. c©ia-^ti. 011 (d) tc^Tcfc^tc. fflE. 
HfitS^t * tea H 2 TvTrrMiM B# fttc Pfttf X©-^ 
fi^tS>rtWtc^ < U o ({Hifctfifcilf*) . Sffi*«(6i» 
t # tc« l 2 r^-r«ttr»»:tf *©i*a#ti*t »fc2* 

H 2 (C*{fcia0E*«(Kt>tt*l*SiBO. L 2 CCj*jfciafl!*J 
[0 0 5 5 3 011 (e) tc^TJ: 5 tc, f-tf^mte 

m&mi^tiT* nmm59<D®mm&-f:$i>m£ (9 

0° JiLt) . Pa^^©«EtiJ3:telHli«4«<c6*t». C 
©*§£«. 01 1 ( f ) tc^-rJc^tc. (SfttcjrOgfBE 
^SJt.t ^tc«H 3 t?m-r«i«TgF»//^©ij(S«*JtaSft 
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HHcas**fts6r*#ffi*»Mr*. HI 2 (a) tc 
nk-t£>jtj:&'Xm&W# i^#3-#4->#2r*i4 
MiBi>^> 1 ©•&»©# 1 ~# 4©#«gF»»g&M 1 
~M, £. 012 ( b ) tc^-T J: 5 ttJ^SS-refSUiKQ 10 
KHSttTfttf. 8J5tfIB9rt(c. K,t?7jtrJ:5&«£|5| 
»*^JSR-rSCi*fC*4. TKtt, 0 1 2 (c) Cc • 
/ttT J: 5 ft, SF«^^*ttWr -5»«tSf«ai»M**fiFSl 

ass 9 ©at»«c»o rjiK^iBiKr *©r. fig saEA^Ge 
c©«^. »jEE*»wwtitf. gf***x©^<« 
wat=»»<-* 1 o©ja«as*i**i'&. c©/c*, 09*. 
tfs 12 (d) cc^-r<fc^cc, ft6i3>^'-^io©n 

ttflN©MgRi§l£&{&< +'&»J©WJSE©«ffi*i*< r 

n«. no xft^x^xsmmicBH comtm 

WMTl/. N O x ©^tK£-S4 H C 5 TS(C+» 20 
[0057]* fc, 013(a), (b) t,c9jkT£*> 
9 ©Mfll L , £ #0»*. tfia^i 0 £i*tr <fc 5 «: . MM 2 -tf 

tsmrjiss 9 icjg^-rn«. p«,ass 9 ?actmmw£. 

«$n^. 3 6«c, H14 (a), (b) OCtkTJ:^ 
A >2 1 SriSWTfecfcU,, 

[0 0 5 8 ] C©«#>. 115 (a) (C^f £*>IC. j&£ 

h^-f^SlTtJ:k c©«fc^cc-rtitf. K,-c 
^T£5&^ifea*£fiS3ftS. fcte. C©fe§£> PEE 
aWHWitf. $»#*©£< l 0©J3 

«KHJ*i*n*. C©fc#>. 0'Rtf01 5(b) tCTjVTJ: 
O (C . Mi3>A-^10 ©jatM9J©ft$ilIti& & & < 

0, *<&M©ttdK©i*&*:*# < nox^s$ 

WIS t SUBBttC BHC ©^ItW^ffiT i, NO 
xtDjMttc&K&H C *T«EWJ(c+»«c«#&-r -5 C £ ifi 
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